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(54) Stencil printer 

(57) Dot-gain information representative of tfie dot 
gain of ink is input for each ink type to be used in print- 
ing by a dot-gain information input section (80), and 
spectral-density information representative of the spec- 
tral density of the Ink Is input by a speclral-densHy infor- 
mation input section (82). Based on ti^e input dot-gain 
information and spectral-density information, a perfora- 
tion-size control section (84) outputs a heating signal 
(ENS) and a voltage control signal (S) so tiiat the size of 
a perforation becomes a predetermined printing dot size 
at an times. 
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Description 

BACKGROUND OF THE INVENTION 
field of the Invention 

[0001 ] The present invention relates to a color sten- ' 
ci] printer, and more particularly to an improvement in 
printing quality resulting from a difference in the dot gain 
of inK particularly a variation in hue. 

Descrtption of the Related Art 

[0002] A printer, such as a thermal printer, a copy- 
ing machine, a stencil printer ard the like are known as 
an image forming apparatus wf^ch outputs the same 
image as a read inage to printing paper or the like, 
based on an original image signal read by a reading 
section having a charge-coupled device (CCD) line sen- 
sor or the like. 

[0003] bi the above-mentioned stencil printer, a 
stencil making section, consisting of a thermal heiad and 
a platen roller, perforates a stencil paper, based on an 
origiral image signal read by the reading sectbn. Then, 
the perforated stencil paper is wourui around a printing 
drum. Next, printing paper is inserted between the print- 
ing drum and a press roDer which rotates in contact with 
the printing drum. Ink inside the printing drum is pushed 
out to the printing paper through the perforations in the 
perforated stencil paper, virhereby ink transfer is per- 
formed. In this way. printing is performed. 
[0004] With recent ^fvanc^ in image coloring, 
color stencil printers have been proposed which make a 
perforated stencil paper u^ng a thermal head for each 
color to be used in printing and perform color printing by 
performing overprinting, using the perforated stencil 
paper for each color. 

[0005] VS/hen cofor printing is performed with the 
color stencil printer, enhandng image gradation or print- 
ing In a desired tone of color is very important in order 
to enhance the quality of a printed image. For that pur- 
pose, gradaticm and color-tone controls are indispensa- 
t>le. To perform these controls, sceuiner ^-correction, 
color-tone control, printer 7 -correction, gradation con- 
trol and the like have hitherto been performed. 
[0006] As a method of errdsodying gradation control 
in this color processing, a method of corrtrolling printing 
for each odor by various kinds of image processing, 
such as half tone processing (such as a dithering 
method and an error diffusing method) and the like, is 
common. Also, as a method of embodying color-tone 
control, it is common to convert a read color image to an 
artxtrary color space and then adjust the image so that 
it has a desir^ tone of color on the color ^^ce. 
[0007] In such methods of embodying gradation 
control and color-tone control, control is performed on 
the assumption tifiat the dot gains of inks to t>e used in 
printing are all the same. The "dot gain" used herein 



means a ratio of the size of ink, transferred onto a print- 
ing paper through a perforation formed in a stencil 
paper, to the size of the perforation. 
[0008] The control Is also performed on the 

5 assumption that ink to be used is ideal ink in which the 
spectral density, as shown in figure 7, includes only the 
spectral component of a necessary color for each color 
and does not include an unnecessary spectral corrpo- 
nent Furthermore, the control is performed on the 

10 assumption that, if inks differ in ink type Ixit are the 
same in color, the spectral densities are also the same. 
[0009] However, the dot gains of Inks that are actu- 
ally used are not always the same. If inks differ in color, 
the dot gains thereof will differ, and even if Inks are the 

15 same in color but if inls differ in ink type, the dot gains 
win differ. For this reason, if printing is performed with 
inks differing in dot gain by a single thermal head, tiiere 
is a problem that desired printing quality will not be 
otstained, even if the above-mentioned gradation or 

20 colc»^-tone control were performed. For instance, a 
magenta color becomes lighter as a whole than a cyan 
color, if overprinting is performed, a blidsh image will be 
obtained, or it will be reversed. Thus, a desired tone of 
color cannot be brought out 

25 [0010] As primary factors having influence on the 
dot gain of ink. tiie following are considered. What 6 
expressed to t>e greater by a sign of inequality is tfiat tiie 
dot gain of ink is greata-. 

30 (1) Ink, a master ffoer, and paper 

[qoii] 

Ink viscosity: soft > hard 
35 Master fiber: Japanese paper > chemical fiber 

Surface roughness of paper: RISO paper > fine 
paper (RISO SR paper) > sinrple coated paper 
Onlqet paper) > rough dyed paper (smootfier tiian 
inlqet paper) > perfect coated paper 

40 

[0012] The "RISO paper" and "RISO SR paper- 
hare means printing paper made by RISO KAGAKU 
Corporation. 

45 (2) Control information 

[0013] 

Platen pressure: strong > weak 
so Pressure-applying time: long > short 
Printing speed: slow > fast 

(3) Others 

55 [D014] 

Temperature: high > low 
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[0015] In addition, the spectral density of each ink 
to be actually used includes not only the spectral com- 
ponent of a necessary color but also unnecessary spec- 
tral absorption called auxiliary absorption. For exanple. 
yellow ink absortjs not only a Blue component but also s 
components other than the Blue component Therefore, 
each ink that is actually used has spectral density such 
as that shown in Figure 8. For that reason, in mixing 
colors, the inks will become too deep because a certan 
spectral density is polarized. Therefore, even if the dot 10 
gains of all inks are the same, a problem that desired 
printing quality (tone of color) will not be obtained will 
arise. Furthermore, there are cases where es^en if inks 
are the same color, the spectral densities will differ H the 
inks differ in ink type. For that reason, even if perforation is 
sizes are the same, a problem will arise that the spectral 
densities of inks will differ iff the inks differ in ink type. 



SUMMARY OF THE INVENTION 
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[00161 In view of the foregoing observations and 
description, the primary object of the present invention 
is to provide a color stencil printer which is capable off 
obtaining desired printing quality even when the dot 
gains of inks to be used in printing differ or even when zs 
the spectral densities of the inks are not ideal. 
100171 To achieve the above object and in accord- 
ance with the present invention, there is provided a 
color stencil printer comprising 

30 

Stencil making means which perforates a heat-sen- 
sitive stencil paper using a thermal head, based on 
input binary image data, and 
printing means which performs printing by transfer- 
ring ink to printing paper through a perforation off 3S 
the perforated stencil paper, 
wherein the slendl making means includes 
dot-gain information input means which inputs dot- 
gain infonnation representative of a dot gain of ink 
for each ink type to be used in the printing and/or 40 
spectral-density infonnation Input means which 
inputs spectral-density information representative 
of the spertral densrty off tiie ink. and 
perforation-size control means which cortrols the 
size off the perforation, based on tine dot^am infer- 45 
mation and/or tiie spectral-density information. 

[0018] In a preferred form off tiie present invention, 
the perforation-size control means performs gradation 
control and/or color-tone control by controlling tiie size so 
of the perforation. 

[00191 In the color stencil printer according to the 
present invention, the binary image data may be data 
on which half tone processing has been performed. 
[00201 According to the stencil printer off the present ss 
invention, tiie size of the perforation is controlled for 
each ink type to be used in printing, based on ttie dot 
gain and spectral density of the ink. Therefore, even if 



tiie dot gains of inks differ, or even if ttie spectral densi- 
ties of the inks are not ideal, the perforation can be 
formed into a surtaWe printing dot size in consideration 
of tiie dot gain and spectral density of ink to be actuaUy 
used. 

[00211 In addition, tiie perfbratton size is controlled 
to control printing dot size. By controlling tiiis perforation 
size, it becomes possible to perform gradation control 
and/or color-tone control. Although the color processing 
in tiie conventtonal stencil printer requires image 
processing such as scanner roon-ection, oolor-tone 
control, printer y-correction. gradation processing and 
tiie like, tiie stencil printer of the present invention 
renders simple and free color adjustments possible. 
Furtiiemiore, since tiie perforation size is controlled for 
each ink type in consideration of tiie dot gain and spec- 
tral density of tiie inK printing can always be performed 
in a predetermined printing dot size, even if inks difffer in 
ink type. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[00221 

Figure 1 is a block diagram showing ttie stencil 
making section of a color stencil printer constructed 
acconjing to the present invention. 
Figure 2 is a block diagram showing the head drive 
means off tiie stencil making section shown in Rg- 
ure 1. 

Figure 3 is a block diagram showing anottier exam- 
ple of tiie stencil making section shown in Figure 1 . 
Figure 4 is a diagram showing pattern exanples for 
a heating signal, 

Figure 5 is a diagram showing an example of den- 
sity expression corresponding to the pattern of tiie 
heating signal. 

Figure 6 is a diagram showing variations in the color 
tone of a printed color conresponding to ttie density 
expression. 

Figure 7 is a diagram showing the spectral density 
of ideal ink. and 

Figure 8 is a diagram showing the spectral density 
off actual ink. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[00231 A prefened embodiment off a color stencil 
printer according to ttie present invention will hereinaf- 
ter be described in detail witii reference to tiie drawings. 
[00241 As shown in Figure 1. the stencil making 
section of tiie color stencil printer comprises (1) head 
drive means 70 which drives each heating element 90 
constituting a tiiermal head, based on input binary 
image data DO. (2) dot-gain information input means 80 
which inputs dot-gain information representative off the 
dot gain of ink for each ink type to be used in printing. 
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(3) spe<*BWensity i nfa ii Hli on input means 82 which 
inputs spectral-densrty infomiation representative of the 
spectral density of the inK and (4) perlbration-sfze con- 
trol means 84 which is connected to the head drive 
means 70 and controls the size of a perforation formed 5 
in a stencil paper 23 inserted t>€tween the thermal head 
and a platen roller 33. t>as6d on the input dot-^n infor- 
mation and sp>ectFal-density information. 
[0025] Rgure 2 shows the construction of the head 
drive m^ns 70 in greater detail. As shown in the figure. 10 
the perforation-size control means 84 outputs a heating 
signal EKIL and a voltage coitrol signal S to the head 
drive means 70. The heating signal ENL prescribes a 
heating time for the heating elanent 90, while the volt- 
age control signal S controls the output voltage VD of a is 
power source 71. 

[0026] The head drive means 70 conprises the 
power source 71 for the heating element 90 constituting 
the thermal head, an AND gate 73 which performs the 
logic AND operation between the input t>inary image DO 20 
and heating signal ENU and a buffer 74 wfvch transmits 
this gate output to the thermal head. The binary image 
data DO is input as serial data and converted to parallel 
data by shift registers (not shown). The parallel data is 
irput to tiie AND gate 73. With the logic AND operation 25 
between the binary image DO and the heating signal 
ENL which is issued at desired timing, each heating ele- 
ment 90 constituting the tiiermal head is turned on and 
heated at tiie desired timing. In performing one perfora- 
tion for one pixel, a predetermined voltage VD is contin- 30 
uously applied from the power source 71 to each 
heating element 90 over a f ixed time, based on the heat- 
ing signal ENL Therefore, the size of the perforation 
which is formed In the stencil paper 23 varies according 
to tiie ^fied voltage VD and tiie heating time. Infonna- 35 
tion J representative of the type of binary image data 
DO. such as infonrotion indicating normal data, infor- 
mation indicating half tone processing has been per- 
formed on the data, information indicating what kind of 
half tone processing has teen performed on the data, is 40 
input to tiie perforation-size control means 84. The per- 
foration-size control means 84 controls the applied volt- 
age VD ajnd the heating time so that a perforation is 
formed into a predetermined size corresponding to the 
type of the t»nary image data DO. 45 
[0027] Now. the operation of tiie stencfl printer with 
the aforementioned construction will be described. 
[0028] The dot-gain information representative of 
the dot gain of ink is Input for each ink type to be used in 
printing by the dot-gain information input means 80. so 
Similariy, the spectral-density information representa- 
tive of the spectral density of the ink is input l3y the spec- 
tral-density information irput means 82. The input dot- 
gain information and spectral-density information are 
temporarily stored in memory (not shown). Note that 55 
when there are a pluraTrty of ink types, it is preferable 
ttet the information be stored for each ink type. 
[0029] The inks i^ed in printing have tivee colors. 
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yellow (Y), cyan (C). and magenta (M). respectively. 
Alsa assume that tiie spectral densities of the tiiree 
color inte are ideal as shown in Rgure 7. 
[0030] Since the stendl paper 23 is fonned for each 
color, the binary image data DO is also input for each 
color. For example, data is extracted for each color by a 
scanner (not shown), wher^ image data is generated 
for each color. 

[0031 ] Based on the information J r^esentative of 
the type of the input irmge data DO. the perforation-size 
control means 84 outputs the heating signal ENL corre- 
sponding to the dot gain of each ink and the voltage 
control signal S so tiiat the printing dot size of each ink 
becomes a printing dot size con^esponding to the infor- 
mation J. In forming a p>erforation in the stencfl paper 23. 
the perforation-size control means 84 drives the heating 
element 90 in accordance with the heating time and the 
applied voltage VD. taking tiie dot gain of each ink into 
consideration so tiiat tiie printing dot size of tiie ink 
becomes a printing dot size corresponding to the infor- 
mation J. 

[0032] Unless the dot gain of ink is taken into con- 
sideration, hue degradation will occur due to a variation 
in tiie dot gain and auxSiary absorption. However, in the 
stendl printer according to the present invention, control 
performed so that printing dot size becomes a prede- 
termined size. Therefore, hue degradation is inproved. 
Note ttiat while it has been described tiiat tiie heating 
time and tiie applied voltage VD are botti set in consid- 
eration of tiie dot gain or spectral density, ather only 
one or the other of the two may t>e set in consideration 
of tiie dot gain or spectral density. 
[0033] It has also been described that in considera- 
tion of the dot gain of ink. the perforation ^ze is control- 
led so thect printing dot ^ze becomes a predetermined 
size. However, when tiie spectral density of each ink to 
be used in printing is not an ideal one shown In Figure 
7. the perfCN-ation size may be contrdled. In considera- 
tion of tiie spectral density of ink irput by tiie spectral- 
density information input means 82, so that the hue of 
printed matter becomes a desired one. 
[0034] In addition, in the stendl printer according to 
the present invention, in conskieration of the dot gain or 
spectral density of ink for each ink type, the heating time 
and tiie applied voltage VD are controlled in order to 
control tiie perforation size, and in adcfition to this, it is 
possible to control the perforation size so that it 
becomes a printing dot size corr^ponding to gradation 
control or color-tone control. A descrption will hereinaf- 
ter be given with regard to the case of performing grada- 
tion control or cotor-tone control. 
[0035] Rgure 3 shows the stencil making section of 
a stencil printer which perforrrs gradatiCMi control or 
color-tone control. As shown in the figure, specification 
means 86 for specifying gradation or a color tone is con- 
nected to perftiration-size control means 84. 
[Q036] Rgure 4 shows pattem examples for tiie 
heating signal ENL which controls the heating time (i.a. 
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the time during which voltage is applied to the heating 
element 90a) In perfonning gradation control or color- 
tone control. In Figure 4 there are shown 4 patterns, "no 
applying time", "short applying time", "intermediate 
applying time", and "long applying time". The perfora- 
tion-size control means 84 selects one of these patterns 
for each color in accordance with gradation or a color 
tone specified by the specification means 86 and con- 
trols the size of a perforation. 

[00371 Figure 5 shows 4-level density expression 
corresponding to the 4 pattems of the heating signal 
ENL shown in Rgure 4. "None" in the density expres- 
sion corresponds to the "no applying time" of the 4 pal- 
terns, "light" to the "short applying time", "average" to 
the Intermediate applying time", and "deep" to the "long 
applying time". Note that tNs density expression may be 
set aibitrarfly. 

[0038] For cyan, magenta, and yellow which are 
actually printed, variations in the hue of each printed 
color corresponding to the above-mentioned density 
expression are shown in Figure 6. For instance, if cyan 
is set to "none", a reddish hue fe obtained as a whole, 
and If It is set to "deep", a light bluish hue is obtained as 
a whole. Also, if magenta is set to "none", a greenish 
hue occurs as a whole, and if it is set to "deep", a pur- 
plish hue occure as a whole. Ukewise. yellow set to 
"none" results in a bluish hue. and if set to "deep", a yel- 
lowish hue occurs as a whole. If cyan, magenta, and 
yellow are furth©- combined with one another, it 
becomes possible to obtain various hues freely and 
therefore color-tone control becomes possible. The con- 
ventional color processing requires image processing 
such as scanner -y-con^ection, color corection. printer y- 
correction, gradation processing and the like, whereas 
the slendl printer of the present invention is able to 
make simple and free color adjustments, because the 
color-tone control is performed by controlling the size of 
a perforation and. as described above, phased-color 
expression can be used in perforn^ng color-tone con- 
trol. In addition, in performing this color-tone control, the 
perforation size is controlled for each ink type In consid- 
eration of the dot gain or spectral density of ink. There- 
fore, printing can always be performed in a 
predetermined printing dot size without regard to ink 
types, and consequently, a desired color tone can be 
obtained at all times. 

[0039] While it has been described that in the 
above-mentioned color-tone control, the size of a perfo- 
ration . i.e.. printing dot size is controlled by controlling 
the heating time, the present invention is not limited to 
this control, but it is a matter of course that printing dot 
size may be controlled by controlling voltage VD which 
is applied to the heating element 
[00401 Furthermore, although the color-tone control 
has been described, it is a matter of course that the 
present invention is also applicable to mono-tone grada- 
tion control in the same manner. It is also a matter of 
course that half tone control can be performed by taking 



advantage of this gradation control. 
[0041 ] In the stencil printer according to the present 
invention, binary image data that is input may be data 
on which half tone processing has been performed. As 
5 shown in Figure 2. information J representative of the 
type of the binary image data DO is input to the perfora- 
tion-size control means 84. and the perforation-size 
control means 84, as with the control signal generation 
means in the conventional stencil printer, controls the 
10 applied voltage VD and the heating time so that a perfo- 
ration is fonned into a predetermined size conrespond- 
ing to the type of half tone processing such as an en-or 
diffusing method and a difliering method. In performing 
this control, for exanrple. iff the heating time and the 
15 applied voltage VD are controlled for each ink type in 
consideration of the dot gain or spectral density of ink. 
as described above, the perforating size can be control- 
led so that it becomes a desired pr inting dot size. 



20 aaims 

1 . A stencil printer comprising 
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stendl maWng means which perforates a heat- 
sensitive stencil paper using a thermal head, 
based on input binary image data, and 
printing means which performs printing by 
transferring ink to printing paper through a per- 
foration of the perforated stencil paper, 
wherein the stencil making means includes 
dot-gain information input means which inputs 
dot-gain infonnation representative of a dot 
gain of ink for each ink type to be used in the 
printing. 

spectral-density information input means which 
inputs spectral-density information representa- 
tive off spectral density of the ink. and 
perforation-size control means whtoh controls 
the size off the perfbratioa based on the dot- 
gain information and the spectral-density infor- 
mation. 



2. The stencil printer as defined in daim 1 in which the 
perforation-size control means performs gradation 

45 confrol and color-tone control by controlling tiie size 
of tiie perforation. 

3. The stendl printer as defined in claim 1 in which the 
perforation-size control means performs gradation 

so control by controlling the size of tiie perforation. 

4. The stencil printer as defined in daim 1 in which the 
perforation-size control means performs color-tone 
control by controlling the size of ttie perforation. 



55 



5. The stencil printer as defined in daim 1 in which the 
binary image data is data on which half tone 
processing has been performed. 
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6. A stencil printer comprising 

stencil n^ng means which perforates a heat- 
sensitive stenc9 paper using a thermal head, 
based on itrpiA binary image data, and 
printing means which performs printing by 
transferring ink to printing paper through a per- 
foration of the perforated stenal p^er. 
wherein the stencil making means includes 
dot-gain irifdrmation input means which inputs 
dot-gain information r^resentative of a dot 
gain of ink for each ink type to be used in the 
priming, and 

perforation-size control means which controls 
the size of the perforation, t>ased on the dot- 
gain information. 



8. 



9. 



10. 



The slOTdl printer as defined in daim 6 in which the 
binary image data is data on which half tone 
processing has been performed. 



11. A stencil printer comprising 

stencil making means whfoh perforates a heat- 
sensitive stendi paper using a thermal head, 
based on input t>inary image data, and 
printing means which performs printing by 
transferring ink to printing paper through a per- 
foration off the perforated stencil paper, 
wherein the stencil making means includes 
spectral-density information input means which 
inputs ^>ectral-density information representa- 
tive of spectral density of the ink, and 
perforation-size control means whfoh controls 
the size of the perforation, based on the spec- 
tral-density information. 

12. The stencil printer as defined in claim 11 in which 
the perforation-size control means performs grada- 
tion control and colcr-tone control by controlling the 
size of the perforation. 

13- The stencil printer as deTmed in daim 11 in which 
the perforation-size control means performs grada- 
tion contrd by controlling the size of the perforatfon. 
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The stendi printer as defined in daim 6 in which the 
perforation-size control means peribrms gradatfon 
control and color-tone control by controlling the size so 
of the perforation. 

The stendi printer as defined in daim 6 in wNch the 
perforation-size control means performs gradation 
control by contrdling the size of the perforation. 2S 

The stendi printer as defined in daim 6 in which the 
perforatfon-size control means p^rms odor-tone 
control by contrdling the size of the peribration. 



30 



35 



40 



45 



SO 
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14. The stendi printer as defined in daim 11 in which 
the perforatiai-size control means performs color- 
tone contrd by controlling the size of the perfora- 
tioa 

15. The sterrdl printer as defined in daim 11 in which 
the tinary inage data is data on which half tone 
processing has been performed. 
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FIG. 6 
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